34                                    PHYSICS OF THE AIR
Furthermore, since the quantity of heat added to an object divided by the current absolute temperature of that object is the change in its entropy, the entropy per gram of dry air at the absolute temperature T, counting from 0° C. is
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Similarly, the entropy of 1 + x grams of saturated air at the absolute temperature T'} also from 0° C. is, since the specific heat of water is one,
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in which L is the heat of vaporization of a gram of water at the absolute temperature T'. But
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since on putting Lx = CP(T — T'), the expression reduces to
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which is true for all ordinary values of T/Tf. Hence, as first shown by Normand,1
The entropy of any air approximately equals the entropy of the same air saturated at its wet-bulb temperature minus the entropy of the liquid water required so to saturate it.
Temperature Changes of a Rising (or Falling) Isolated Mass of Air. —
The above discussion of the temperature decrease with increase of height of dry air applies only to an atmosphere whose potential temperature is the same throughout, such as it would be on thorough adiabatic mixing. As a matter of fact, the actual potential temperature of the atmosphere rarely, if ever, is uniform, and hence it is of some interest to trace the temperature changes with change of height of an isolated mass of air, or other gas, as it rises or falls adiabatically through an atmosphere whose potential temperature is non-uniform.
This subject has been discussed by several authors, but most concisely, perhaps, by Exner in his "Dynamische Meteorologie," and, in substance, as follows:
Let the absolute temperature at a given point within the adiabatically cooling (or warming) isolated mass of air be T, and that of the surrounding
1 Loc. cit.

